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199mHg Perturbed Angular Correlation (PAC) experiments at ISOLDE.

Electric Field Gradients local view of the doping Hg planes

PAC Preliminary results, influence of:

- synthesis method

- annealing atmosphere Ar, O2 and O2 pressure.

- measurement temperature

Conclusions and next experiments



T.M. Mendonça ISOLDE Workshop and Users Meeting 2005/2006

O(2)

Cu O(1)

Ba

Hg1201 + Oδ

Tc ~ 92K

δopt ~ 0.12

δMAX ~ 0.23

HgHg--basedbased SuperconductorsSuperconductors: HgBa: HgBa22CaCann--11CuCunnOO2n+2+2n+2+δδ

Hg1212+ Oδ

Tc ~ 127K

δopt ~ 0.22

δMAX ~ 0.35

) CaCa

Hg1223+ Oδ

Tc ~ 135K
δopt ~ 0.44

δMAX ~ 0.60

Ca

Ca



T.M. Mendonça ISOLDE Workshop and Users Meeting 2005/2006

Probe doping at ISOLDE/CERN
199mHg implanted

Hg1212+ Oδ

) Ca

Hg1212 and Hg1223 questions:Hg1212 and Hg1223 questions:
- for high O2- concentration, does oxygen order (as for F- in Hg1201, PRB 72(2005)1) ?
- are order and deformations related with “charge stripes” at the CuO2 planes?
- what happens with ordering below and above Tc?
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SynthesisSynthesis inin twotwo stepssteps::
a) Formation of carbon free precursor powders
b) Reaction with HgO - Mercuration

Sol-gel Methods
- Acrylamide Polimerization (AA)
- Urea Co-Precipitation

Step 1: Aqueous
solution of

metallic nitrates
with urea
addition.

Step 2: Formation
of the precursor 
powder, after
evaporation and 
auto-ignition.

Mercuration:
- Sealed Ampole Method
- High Pressure – High
Temperature Synthesis (HP-
HT).

Hydraulic Press
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XRD and XRD and MagnetizationMagnetization ResultsResults
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Urea Method:

Provides stable powders (without BaCO3)

Lower pressure and sintering time
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Single phase samples Hg-1212

Vacuum implantation and transport

Manipulation performed under controlled atmosphere

Annealing in Ar or O2 flow or in copper sealed tubes for oxygen pressure

PAC measurements, Analysis / Simulations

Magnetization measurements
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PAC PAC PreliminaryPreliminary ResultsResults: : InfluenceInfluence ofof thethe
annealingannealing atmosphereatmosphere
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PAC PAC ResultsResults ((PreliminaryPreliminary) : 77K ) : 77K versusversus RTRT
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SummarySummary
Synthesis Methods:Synthesis Methods:
The Urea Method is nonThe Urea Method is non--expensive and produces high carbon free quality samples; single expensive and produces high carbon free quality samples; single 

phases are obtained at lower pressure, with shorter sintering tiphases are obtained at lower pressure, with shorter sintering times.mes.

199m199mHg PAC experiments:Hg PAC experiments:
Ar annealing Ar annealing axially symmetric Electric Field Gradientaxially symmetric Electric Field Gradient & & High High VzzVzz::

Hg environment is free of doping oxygen in the probing zone.Hg environment is free of doping oxygen in the probing zone.

OO22 pressure annealing pressure annealing nonnon-- axially symmetric Electric Field Gradientaxially symmetric Electric Field Gradient & & lower lower VzzVzz::
Probing zone with maximum oxygen concentration Probing zone with maximum oxygen concentration δδOO of 0.25.of 0.25.

PAC measurements below Tc, show some rearrangements of the local Hg environment 
mainly in the Oxygen Doped sample (to be further investigated).

CONCLUSION: Higher Oxygen pressures are needed to obtain higher oxygen concentration 
and improve doping homogeneity. Experiments on Hg1212 and Hg1223 are programmed under 
100 bar of O2 pressure.

Thanks!Thanks!


